
































































































付録1 補題3.1の証明 - - ･･･= ‥
付録2 定理3.4の証明 - ･- ･
付録3 回線留保 ･- - -
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  pa3.7 V20&U
Fig, 3.7 An example for V2.
   ill3.1 A2(2)&U















































































































































































































































































































































































































































   R( v, w):= ¢
   Rv, w):={uE VI a(v,u) EA,a(u, w) EA}




 d(x,y)= max,.. .,..d( v, vv) 2 )tk 6 . a(x,y) E YI}) jX' .}:
  if IR(x,.y)1<K(x,y) then
   if d(x,y)>O then
     min(cap(x,z) , cap( z,Y))=max,E R.,,) min(cap( x, u) ,cap( u,y) )
       8 >tii 6 zE Rx,y) e pe v8:
   else
     min(cap(x,z) ,cap(z,y))=max.E R..yyR(..y) min(cap(x, u) ,cap(u,yi )
       8 ):ir 6 zE R[x,y)-R(x,.y) lt j±t vS}:
   fi;
 else
   min(cap(x,z),cap(z,.y))= max..,,.,,,min(cap(x,u),cap(u,y))











  if IR(x,y)l=K(x,y) and d(x,y)=O then
    M= YL { a(x,y) }
  fi;
end;
if Y=# ¢ then goto line 10;
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Effect of a routing domain on a 10-node network.
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1 37．52％ 39．29％ 95．50％
2 56．59％ 59．01％ 95．90％
3 70．21％ 72．27％ 97．15％
4 79．45％ 81．48％ 97．51％































































































[AHUJ 89] Ahuja R.K., Magnanti T.L. and Orlin J.B., "Network Flows," in
      Nemhauser G.L., Rinnooy Kan A.H.G, and Todd M.J, Edit.
      "Handbooks in Operations Reserch and Management Science vol. 1:
      Optimization," Chapter IV, North-Holland, Amsterdam (l989).
[AKIY 73] JEk LIJ Tk,, "i[t/IL<1iEfi{E- ZSEEIIIiEL]I tl}k," 'Ei,,ffftZ!E (1973).
[ASH81] Ash G.R., Cardwell R.H., and Murray R.P., "Design and Optimization
      of Networks with Dynamic Routing," Bell Syst. Tech. J., Vol.60,
      No.8, pp.1787-1820 (1981).
[ASH 85] Ash G.R., "Use of a Trunk Status Map for Real Time DNHR," ITCI1,
      session 4.4A, paper 4, Kyoto (1985).
[ASH 90] Ash G.R., "Design and Control of Network with Dynamic
      Nonhierarchical Routing," IEEE Commun. Mag., Vol.28, No.10,
      pp.34-41 (1990).
[ASH91] Ash G.R., Chen J.-S., Frey A.E. and Huang B.D., "Real-Time Network
      Routing in a Dynamic Class-of-Service Network," ITC13, pp.187-194
      (1991).
[AWER 93a] Awerbuch B. and Leighton T., "A Simple Local-Control
      Approximation Algorithm for Multicommodity Flow," FOCS,
      pp.459-468 (1993).
[AWER 93b] Awerbuch B. and Leighton T., "Multicommodity Flows: A Survey
      of Recent Research," ISSAC'93 Proceedings, LNCS #762, pp. 297-302
      (1993).
[BEIN 67] Beineke L. W. and Harary F., "The Connectivity Function of a
      Graph," Mathematika, No. 14, pp. 197-202 (1967),
[BERG 73] Berge C., "Graphs and Hypergraphs," North Holland, Amsterdam
      (1973).
[BOLL 78] Bollobas B., "Extremal Graph Theory," Academic Press, London
      (1978).
[CHAU 91] Chaudhary V.P., Krishnan C.D, and Pack C.D., "Implementing
      Dynamic Routing in the Local Telephone Companies of USA," ITCI3,
      pp.87-91 (l991).









[CHIEM 90] Chemouil P., Filipiak J. and Gauthier P., "Performance Issues in the
       Design of Dynamically Controlled Circuit-Switched Networks," IEEE
       Commun. Mag., Vol.28, No.10, pp.90-95 (1990).
[COOK 71] Cook S.A., "The Complexity of Theorem-Proving Procedures," Proc.
       3rd Ann. ACM Symp. on Theory of Computing, Association for
       Computing Machinery, New York, pp. 151-158 (1971).
[DANT 63] Dantzig G.B., "Linear Programming and Extensions," Princeton
       University Press (1963). (SIi5:Eil 1 tjxlJ-lHBklkllE(I, "iliSliHilEiiilgiZ2E2 ?c7)M
       ilIL," >l< ]}/ F ･ ･})- Tt7 )i･ 57" ･-- .X (1983).)
[DEBR 46] de Bruijn N.G., "A Combinatorial Problem," in Proc. Akademe Van
       Westeschappen, Vol. 49, part 2, pp. 758-764 (1946).
[DINI 78] Dinits E.A., "Algorithms for solution of a problem of maximum flow
       in anetwork with power estimation", Soviet Math. Cokl., Vol. 11, pp.
       1277-1280 (1970),
[ELSA 88] Elsayed H.M., Mahmoud M.S., Bilal A.Y., and Bernussou J.,
       "Adaptive Alternate-Routing in Telephone Network: Optimal and
       Equilibrium Solutions," Informations and Decision Technics, Vol. 14,
       No. 1, pp. 65-74 (1988).
[ESWA 76] Eswaran K.P. and Taijan R.E., "Augmentation Problem," SIAM J.
       Comput., Vol. 5, No. 4, pp. 653-665 (1976).
[EVEN 75] Even S. and Taijan R.E., "Nefwork Flow and Testing Graph
       Connectivity," SIAM J. Comput. Vol. 4, NO. 4, pp. 507-518 (1975).
[EVEN 76] Even S., Itai A. and Shamir A., "On the Complexity of Timetable and
       Multicommodity Flow Problems", SIAM J. CompuL, 5, 4, pp. 691-703
       (1976).
[FORD 56] Ford L.R., Jr. and Fulkerson D.R., "Maximal Flow Through a
       Network," Canad. J. Math., Vol. 8, pp. 399-404 (1956).
[FRAN 70] Frank H. and Chou W., "Connectivity Considerations in Design of
       Survivable Networks," IEE Transactions on Circuit Theory, Vol.
       CT-17, No. 4, pp. 486-490 (1970).
[FRAN 90] Frank A., "Augmenting Graphs to Meet Edge-Connectivity
       Requirements," Proc. 31st IEEE FOCS, pp. 708-718 (1990).
[FRAN 93] Frank A., Nagamochi H. and Ibaraki H., "On Sparse Subgraphs







































































































       Subgraphs," Proc. of 2nd ACM-SIAM Symp. on Discrete AIgorithms,
       pp. 178-187 (1991).
[KENN 80] Kennington J.L. and Helgason R.V., "Algorithms for Network
       Programming," A Wiley and Sons, New York, (1980).
[KEY 90] Key P.B.and Cope G.A., "Distributed Dynamic Routing Schemes,"
       IEEE Commun. Mag., Vol.28, No.1O, pp.54-64 (1990).
[KHAC 79] Khachiyan L.G., "A Polynomial Algorithm in Linear Programming,"
       Dokl. Akad. Nouk SSSR N.S. 244:5, pp. 1093-1096 (1979), [English
       transl., Soviet Math. Dokl. 20:1, pp. I91-194 (i979).]
[KHUL 92] Khuller S. and Vishkin U.: "Biconnectivity Approximations and
       Graph Carvings," Proc. 24th ACM Symp. Theory of Computing, pp.
       759-770 (1992).
[KING 92] King V., Rao S. and Tang'an R.E., "A faster deterministic maximum
       flow algorithm", 3rd ACM-SIAM Symp. on Discrete Algorithms, pp.
       157-164 (1992).
[KRUP 82] Krupp R.S., "Stabilization of Alternate Routing Network," ICC-82,
       pp.3I.2.1-3L2.5 (1982).
[LADN 75] Ladner R.E., "On the Structure of Polynomial Time Reducibility," J.
       of the Assoc. for Comput. Machinery, Vol. 22, No. 1, pp. 155-171
       (1975).
[LAWL 76] Lawler E.L., "Combinatorial Optimization: Networks and Matroids,"
       Holt, Rinehart and Winston, New York (1976).
[MASE 90] Mase K., Yamamoto H., "Advanced Traffic Control Method for
       Network Management," IEEE Commun. Mag., Vol.28, No.10,
       pp.82-88 (1990).
[MATU 93] wtM:i ISai-, iS]-rrR *;]ngi, "7 M -- ::IiiUili eC ,: ･Z) Sits v F V - 7 ･I#ifiEEI?glifE:i
       ?l2i," 'Fig,E'IF'Ii l$itiili tE tlit f2?tfi11Ri 6ff3Z $R2Ili, Vo1.93, No.259, IN93-93, pp.
       135-140 (1993).
[MENG 27] Menger K.: "Zur Allgemeinen Kurventheorie," Fund. Math. No. 10,
       pp, 96-115 (1927).
[NAGA 88] Nagamochi H. "Studies on Multicommodity Flows in Directed
       Networks," Doctoral Dessertation of Engineering, Applied




































































































































































































































































x'( v, u, w) :=x( v,u, w)
begin
 jlff< (1) L P 6i' rw 8 x( v,w,u) 2r 2ik to ･Zi)
   [e e9 wa ISc] 2 ,,., .) .A trfE( v, vv) ' max
   [kUklj1#]
      tr4( v, w)
    = trfl(v, vv)(1-b,(v, vv)) + 2 ...x( v.u, vv) o( v, wi(1 ･- b,(v, u))(1-b,(u, w)),
                                           a(v,w)EA
      tr4( v, w)
     ;:ill 2 ...x( v, vv, u) o( v, u)(1 -- b,( vv, u)) + £ .. .x(u, v, w) o( u, w)(1 ･- b,(u, v) )
     StrfL<v,w),a(v,wiEA
       E.Es7((v,u, w) S 1, a(v, vv) EA
      x(v,u, w) }l; O, a(v, vv) EA, uE V
end;
begin comment nXIsE¥U 'Ji-EL';
  if lx(v,u,vv)-x'(v,u,w)1< e , for all a(v, w) EA,uE Vu=# v,wthen stop;
end;
trf5' (v, w) := ti'4( v, vv)
step:=step+1
goto line 8
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